Panton: Toxic Jaundice in Munition Workers Dr. P. N. PANTON.
The following observations upon the blood condition among workers in tri-nitro-toluol are partly included in a preliminary report to the Ministry of Munitions, and on the completion of the investigations will be made the subject of a report in full.
(1) Fifty cases, all women, and all employed at the same factory, were examined to see what blood changes, if any, were present among those actually at work. The ordinary routine blood examination revealed nothing of importance. The red cells, haemoglobin and colour index were unaffected. The morphological characters of the red cells were normal. No such changes were found as those described by Dr. Malden among the workers in di-nitro-benzene.1 Many of the women examined were slightly cyanosed, a few showed marked cyanosis, a feature also present in the di-nitro workers. The leucocytes showed an increase in the total numbers. In forty cases at work more than one month the average number of leucocytes was 10,000 per cubic millimetre, in nine cases employed one month or less the average number was 7,500. The relative numbers of the white cells were not greatly altered, but many cases with high counts showed a distinct relative and absolute increase in the polynuclear neutrophils. The eosinophils in a considerable number of cases were above the normal number.
(2) An additional 100 cases were examined at the same factory for the following points:
(A) The Incidence of Cyanosis.-It is unfortunate that on the days on which this examination was made the weather was very cold and bitter, and it was often impossible to decide between the blue lips of cyanosis due to poisoning and those due to atmospheric conditions. Of 100 cases taken at random, and all actually at work at the time, seventyeight were noticed to be cyanosed, and of those eighteen to be distinctly cyanosed. It is probable that the former number exaggerates the percentage of toxic cyanosis. The cause of the cyanosis has been taken to be the presence of met-hemoglobin in the blood. While this may be perfectly correct, I am-not aware that it has-been proved. The amount of this substance is insufficient to give a spectrum with the ordinary small spectroscope, and proof at present rests upon the use of a test devised by Haldane. This test is extremely simple to perform, but in my experience in these cases, most difficult to interpret. Moreover, the test I found to be given also by the blood of an animal poisoned by pure NO, and in view of the fact that both toluol and amatol powders give off in small quantities gases smelling strongly of nitrous oxide, the' possibility of NO heemoglobin cannot be ignored without spectroscopic proof. In these 100 cases thirty-six gave a positive Haldane test, but this number, owing to the difficulty of interpreting the results, cannot be taken as definite.
(B) The Presence of Bile in the Serunm.-A sample of blood was taken from each of the hundred workers, introduced into a serum tube, and allowed to stand until the next day, when the colour of the serum was examined by daylight. In twenty of the cases the serum was biletinged. This would appear to show that in a high proportion of those at work some action of the' poison upon the liver was taking place. Allowance must, however, be made for the fact that among ordinary members of the community a small percentage of bile-stained sera are found, particularly among those subject to constipation. All of these employees were women, but even so, a percentage of twenty bile-stained sera would seem unduly high. No case was noticed to be jaundiced, and only three sera were at all deeply bile-tinged.
(3) Nineteen cases, instances of actual poisoning among T.N.T. workers, were examined. Of these fifteen were the subjects of toxic jaundice, two had symptoms of poisoning without jaundice, and two were examples of severe anaemia.
(A) Toxic Jaundice Cases.-The following points were noted. Bile pigment in serum: This was present in thirteen of the fifteen cases at the time of examination. The other two cases had both been mild and were now convalescent. Of the positive cases one was clinically free from jaundice and two were doubtful. One case had been jaundiced for three months. It is well known that bile pigment may be demonstrated in the serum for a considerable period before and after jaundice is clinically evident, and it is desirable that no case should be allowed to leave hospital until the serum is bile-free. It is not, however, desirable to take off work employees whose serum shows a trace of yellow colour in the absence of other symptoms. Perfectly healthy workers would be interfered with if this course were adopted. Fragility of the red cells: This was tested in five cases. In one convalescent case and in one case of poisoning without jaundice the fragility was normal. In three jaundiced cases the fragility was very slightly below normal, the Panton: Toxic Jandice in Munition Workers condition found in most jaundiced states other than haemolytic icterus. Morphology of the blood: The ordinary routine examination of the blood reveals practically no changes in the majority of toxic jaundice cases. Of these fifteen cases, many of whom were recently and deeply jaundiced at the time of examination, thirteen showed practically no deviation from the normal, and nothing to suggest that any destruction of red cells or hmoglobin was taking place. The two exceptional cases are considered with the instances of severe anemia [(3) (C)]. i (B) Cases of Poisoning without Jaundice or Severe Ana?mia.-Of these two cases one showed nothing abnormal. The other showed a more severe anEemia than was clinically evident and a high colour index. This patient was distinctly cyanosed after five days in hospital, and her blood gave a definitely positive Haldane test.
(C) Cases of Severe Anaemia.-These four cases are considered together, although two were jaundiced and two were not. In three of them the blood condition was practically identical, the fourth was a jaundiced case in which the blood changes were less advanced. The type of anemia present was that known as " aplastic anemia," and the blood changes found were entirely typical of this condition. That is to say, there was a severe anamia with a high colour index. Nucleated red cells were absent. Morphological changes in the red cells were extremely slight, and with the exception of occasional macrocytes the red cells might be passed as normal. An extreme leucopenia was present with a relative lymphocytosis. The blood count of one case may be given as an example. Red cells, 1,637,000 per cubic millimetre; hemoglobin, 35 per cent.; colour index, 11 ; white cells, 1,400 per cubic millimetre. Differential count: Polynuclear neutrophils, 20 per cent.: small lymphocytes, 50'5 per cent.; large lymphocytes, 26,5 per cent.; large hyalines, 3 per cent. This patient, examined on November 27, 1916, died on January 19, 1917. Another case in which the blood was examined by Dr. Jacob on October 1, 1916, was seen by me much improved, but still with typical blood changes, on December 7, 1916. He was then under observation as an out-patient. A third case was of great interest, since about eight months previously he had acquired toxic jaundice, from which he recovered, and three months later returned to work in T.N.T. He was noticed to be jaundiced again, and taken off work, and his appearance at this time was that of a typical pernicious anaemia patient with a slight icteric tinge. Bile was present in this patient's serum, but not in great amount. His blood condition was typical of aplastic anemia.
These cases of toxic jaundice without blood changes, of aplastic anaemia without toxic jaundice, and of both anaemia and jaundice occurring in the same patient, demonstrate that those working in T.N.T. are exposed to poisons which may, though rarely, act upon the liver, or more rarely still, upon the blood-forming organs, or on both. It is conceivable that more than one toxic substance is responsible, and I am conducting certain experimental work from this point of view.
In making the examinations above referred to, I have received every assistance from the Factory Manager and from the medical staffs at various hospitals who have most generously given me leave to examine their cases. My colleagues, Dr. Oliver and Dr. Vaidya have assisted me with the work.
Dr. HUBERT M. TURNBULL.1
The material from which the following observations upon lesions found in fatal cases of poisoning by tri-nitro-toluene were made was obtained from three cases on which I performed the necropsy, and from eight cases from which organs or portions of organs were sent to me. For permission to perform the necropsies I am indebted to Major P. S. O'Reilly, R.A.M.C.; for the material sent to me I am indebted to Professor Benjamin Moore, Dr. Legge and Dr. Collis of the Home Office, and Dr. J. A. Wyon. For notes on the cases from which material was sent I am also indebted to these gentlemen, especially to Dr. Legge, who has taken very great trouble in obtaining for me histories of occupation and illness.
The cases may conveniently be divided into three groups: (I) Seven cases in which death was apparently due to hepatic insufficiency and in which severe jaundice was associated with extensive destruction of the liver.
(II) One case in which there were multiple cutaneous hmorrhages and slight universal jaundice.
(III) Three cases in which there was severe anaemia, but no jaundice.
I Director of the Pathological Institrute of the London Hospital.
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